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(57) Abstract: 

PURPOSE: To reduce the dispersion of resin, which 
is applied on a semiconductor element mounted on 
a substrate and the surrounding part of the 
semiconductor element by forming the tip of a nozzle 
in the slant pattern, and providing the leading tip 
so that the tip is approximately in contact with the 
substrate. 

CONSTITUTION: A tip 21 of a nozzle 18 comprises 
stainless steel. A pipe is formed at the inclination 
of about 15°. A part of the halfway of a 
small-diameter part 20 comes into contact with the 
tip of a nozzle supporting part 14. Thus, the 
small-diameter part 20 and the tip 21 are inclined 
by about 40°-50° with respect to a vertical line. 
Then, the upper and lower positions of a container 
15 are adjusted so that a distance A between the tip 
21 of the nozzle 18 and the side surface of a light 
emitting diode 28 becomes 0.3-0.7mm, and the 
container 15 is fixed to a head 5. The leading tip 
of the nozzle 18 is brought into contact with the 
surface of a substrate by pushing a key. Thus, the 



applied from the tip formed in the inclined pattern 
on the surface of the substrate, a semiconductor 
element and the surrounding part thereof. 
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[Claim(s)] 

[Claim l]It is fixed to a lower end of a container with which resin was built in, and its 
container, and it is reduced, and said resin is supplied only for the specified quantity, and it 
has a nozzle which can suspend and pull up the supply, In resin coater which applies said 
resin on a semiconductor device laid on a substrate, and the outskirts of it, Resin coater, 
wherein a tip is formed aslant as for said nozzle and the tip abbreviated-touches said 
substrate so that resin supplied from a tip of said nozzle may be applied on the surface of said 
substrate, said semiconductor device, and the outskirts of it. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the resin coater which applies resin on the 

semiconductor device laid on the substrate, and the outskirts of it. 

[0002] 

[Description of the Prior Art] Conventionally, resin coater is shown by JP,H1-297870,A like 
drawing 6 . In this figure, two or more light emitting diodes 52 are laid on the substrate 51, 
and it wires. The resin coater 54 provided with the nozzle 53 has been arranged above the 
light emitting diode 52, and has applied the silicon resin 55 around the light emitting diode 
52. Thus, by forming the silicon resin 55, improvement in the luminosity of the light emitting 
diode 52 is measured. 
[0003] 

[Problem to be solved by the invention] However, in the above-mentioned equipment 54, 
there is a fault that dispersion in the coverage of each silicon resin 55 provided in each light 
emitting diode 52 is large. Therefore, as shown in the dashed line of drawing 5 for example, 
in the linear light source provided with the rod-like lens (not shown) on the substrate 51 in 
the 25 light emitting diodes 52, each silicon resin 55, and its upper part, dispersion in the 
luminosity in each point is as large as **25% of average value. When this invention person 
studied the Reason dispersion in this luminosity was large and the nozzle 53 is pulled up after 
applying as shown in drawing 7 , it is because the quantity of the silicon resin 56 which 
remains at the tip of the nozzle 53 is large and that dispersion is large. 
[0004]The cause is for pulling up the nozzle 53, before the lump of the silicon resin 55 which 
fell is located only on the semiconductor device 52 and the outskirts of it and contacts the 
substrate 51 enough, since the nozzle 53 is in right above [ of the semiconductor device 52 / 
abbreviated ] when applying the silicon resin 55. Therefore, since the nozzle 53 is pulled up 
when the adhesive strength of the silicon resin 55 and the substrate 51 is insufficient, the 
adhesive strength of the tip of the nozzle 53 and the silicon resin 55 becomes comparatively 
large. This adhesive strength varies easily by the interface state of the tip of the nozzle 53, 
and the silicon resin 55, and the timing of raising of the nozzle 53. 
[0005]As a result, the quantity of the remaining silicon resin 56 becomes large, and the 
quantity varies greatly. Since the silicon resin 55 is enough contacted to the substrate 51, if 
the nozzle 53 is pulled up, working hours will start for a long time, and workability will 
worsen. Therefore, this invention provides resin coater with little dispersion in the resin 
amount applied on the semiconductor device laid on the substrate, and the outskirts of it in 
view of this conventional fault. 
[0006] 

[Means for solving problem] In order that this invention may solve above-mentioned 
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SUBJECT, it is fixed to the lower end of the container with which resin was built in, and a 
container, and it is reduced, and resin is supplied only for the specified quantity, and it has a 
nozzle which can suspend and pull up the supply, As for a nozzle, a tip is formed aslant, and 
the tip is provided as abbreviated-in contact with the substrate, so that the resin supplied on 
the semiconductor device laid on the substrate and the outskirts of it from the tip of a nozzle 
in the resin coater which applies resin may be applied on the surface of a substrate, a 
semiconductor device, and the outskirts of it. 
[0007] 

[FunctionJThis invention applies resin on the surface of a substrate, a semiconductor device, 
and the outskirts of it from the tip formed aslant as mentioned above in the position which 
abbreviated-contacted the substrate in the tip of the nozzle. Therefore, quantity for a substrate 
with sufficient resin contacts. As a result, when the adhesive strength of resin and a substrate 
becomes enough and pulls up a nozzle, the adhesive strength of the tip of a nozzle and resin 
becomes small. Therefore, ****** becomes that the resin amount which remains at the tip of 
a nozzle does not have less, either, and since dispersion also becomes small, the resin amount 
applied around a semiconductor device serves as approximately regulated. 
[0008] 

[Working example] Working example of this invention is described according to drawing 1 
thru/or drawing 3 below. The important section sectional view of this resin coater when resin 
is applied to the fragmentary perspective view and drawing 2 in which the resin coater which 
requires drawing 1 for this example, and a substrate are shown, and a substrate, and drawing 
3_are those important section sectional views when a nozzle is able to pull up. In these 
figures, the reference stand 1 consists of griddles and length is a flat thing [ about 1200 mm 
width is about 600 mm, and ] about 10 mm thick. The head support part 2 consists of hard 
steel, an outside is an abbreviated rectangular parallelepiped and the long crevice 3 is formed 
in the inside of the surface. The leg 4 consists of iron, it is fixed to the reference stand 1 with 
a bolt, and the head support part 2 is being fixed on the leg 4. 

[0009]It consists of a block of aluminum and heights are formed in that bottom, and when 
these heights contact bearing provided in the crevice 3 of the head support part 2, the head 5 
is constituted so that the head 5 can move in the direction of X. It connects with the pulley 9 
which the pulse motor 6 was fixed to the surface of an end of the head support part 2, and the 
pulley 7 was fixed to the side of an end of the head support part 2 via an axis, and was fixed 
to an axis of the pulse motor 6 by the belt 8. The belt 10 has connected the pulley 1 1 fixed to 
an end of a method of one of the head support part 2, and a pulley (not shown) fixed to an 
end (not shown) of another side of the head support part 2. When the pulley 12 fixed to the 
head 5 engages with the belt 10, and the belt 10 moves, the head 5 moves in the direction of 
X. 

[00 10] The container supporter 13 consists of a block of aluminum, and is being fixed to the 
head 5. The nozzle supporter 14 also consists of a block of aluminum, and is being fixed to 
the head 5. Respectively, the container supporter 13 and the nozzle supporter 14 are 
constituted so that it can move to a Z direction like composition of the above-mentioned 
direction of X. 

[001 l]It consists of polypropylene resin, and an outer diameter is 130 mm in about 26 mm 
and length, an outside of the lower end is carrying out [ approximately cylindrical ] form of a 
truncated cone, and the container 15 is formed in thin cylindrical shape to which the screw 
cutter of the tip was carried out. The resin 16 consists of silicon resin, it is built in the 
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container 1 5, the screw cutter of the outside near the upper bed of the container 1 5 is carried 
out, and the lid 17 is being fixed. A tube (not shown) is fixed to the lid 17, and it is 
constituted so that air of a predetermined pressure can be fed within predetermined time. 
[00 12] A hypodermic needle of medical application is used, the nozzle 18 comprises the 
larger diameter part 19, the small diameter part 20, and the tip 21, and the overall length is 
about 35 mm. It consists of polypropylene resin, the screw cutter of the inside at the tip is 
carried out, and the larger diameter part 19 is being fixed to a lower end of the container 15. 
The small diameter part 20 consists of stainless steel, the outer diameter is about 0.4 mm, an 
inside diameter is about 0.2 mm, length is about 17 mm, and integral moulding of it is carried 
out [ cylindrical ] to the larger diameter part 19. The tip 21 of the nozzle 18 consists of 
stainless steel, the pipe about 0.2 mm in inside diameter in which the outer diameter is about 
0.4 mm is aslant formed in about 15 degrees, and the length is about 1.5 mm. And when a 
part in the middle of the small diameter part 20 contacts at a tip of the nozzle supporter 14, 
the small diameter part 20 and the tip 21 are leaned so that it may become the predetermined 
angle theta (theta is about 40 degrees - 50 degrees) to a perpendicular line. 
[0013]The leg 22 consists of iron and is being fixed on the reference stand 1 . The pedestal 23 
consists of iron, every direction is [ both ] about 300 mm, thickness is about 10 mm, and the 
pedestal supporter 24 is being fixed to the bottom. When heights formed at a tip of the 
pedestal supporter 24 and a crevice formed in the side of the leg 22 are engaged, the pedestal 
23 is constituted so that it can move in the direction of Y. 

[0014]The substrate 25 sticks more than one, or a predetermined interval is kept, and it is 
arranged on the pedestal 23. It consists of glass epoxy resin, and width is about 4 mm, length 
is about 260 mm, thickness is about 1 mm, and, as for the substrate 25, the circuit patterns 26 
and 27 which consist of copper foil are formed on the surface. It is laid via electroconductive 
glue on each circuit pattern 26, and two or more semiconductor devices 28, for example, a 
light emitting diode, are wired so that it may align at intervals of about 10 mm on an 
abbreviated straight line. The light emitting diode 28 consists of gallium phosphide, gallium 
phosphide arsenic, etc. of an abbreviated cube whose one side is 0.2-0.4 mm. Thus, the 15 
substrates 25 are arranged on the pedestal 23 of a method of one, and the 1 5 substrates 25 are 
arranged on a pedestal (not shown) of another side. 

[0015]The cylinder 29 is fixed on the reference stand 1, and the pressure plate supporter 30 
which consists of copper plates etc. is being fixed at a tip of the axis 3 1 of the cylinder 29. 
The pressure plate 32 consists of flat springs, such as phosphor bronze, and is being fixed to 
the pressure plate supporter 30. By being pressed down at the tip of the pressure plate 32, the 
substrate 25 is held and curvature of the substrate 25 is also corrected. 
[0016]The final controlling element 33 consists of the key 34 and the display 35, quantity 
which moves the nozzle 1 8 to an X axial direction and Z shaft orientations, and its order are 
inputted, and quantity which moves the substrate 25 to Y shaft orientations, and its order are 
inputted. The electrical link of the control section 36 is carried out to the final controlling 
element 33, it consists of a CPU, a memory, etc., and outputs an output signal according to an 
above-mentioned input to pulse motor 6 grade. The resin coater 37 carrying the substrate 25 
of this example is constituted by the above parts. 

[0017]Next, operation of resin spreading in this resin coater 37 is again explained according 
to drawing 1 t hru/or drawing 3 . Two or more wired substrates 25 in which the light emitting 
diode 28 was laid first are arranged to a position of the pedestal 23. By pressing and inputting 
the key 34, a specified position of the substrate 25 is doubled and the direction of Y is 
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positioned. 

[0018]Next, a vertical position of the container 15 is adjusted and the container 15 is fixed to 
the head 5 so that the distance A of the tip 21 of the nozzle 1 8 and the side of the light 
emitting diode 28 may be set to 0.3-0.7 mm. And by pressing the key 34, as a tip of the 
nozzle 18 contacts the surface of the substrate 35, it positions a Z direction. The direction of 
X is positioned by pressing the key 34 so that the latest position of the nozzle 1 8 may come 
to a position. And an order of movement magnitude and movement in X, Y, and a Z direction 
is inputted into the final controlling element 33, and operation is made to start by [ which 
followed a predetermined program again ] inputting. 

[0019]Next, the nozzle 18 stands it still in the position from which the nozzle 18 will be 
reduced as shown in drawing 2 , the tip of the nozzle 18 will contact the surface of the 
substrate 25, the distance A of the nozzle 1 8 and the light emitting diode 28 will be set to 0.3- 
0.7 mm, and the angle theta of a nozzle will be 40 degrees - 50 degrees. Next, the silicon 
resin 16 is supplied from the nozzle 18 in the container 15 by pressurizing interspace mind 
for about 0.2 second by the pressure of 10 kg / cm 2 . Thus, the nozzle 18 approaches the side 
of the light emitting diode 28, and supplies the silicon resin 16 from across, and supply is 
suspended after that so that the tip of the nozzle 1 8 may abbreviated-contact the surface of 
the substrate 25. 

[0020] As mentioned above, since the silicon resin 16 is supplied from the tip of the nozzle 18 
in contact with the surface of the substrate 25, the supplied silicon resin 38 contacts the 
surface of the substrate 25 enough. Therefore, unlike what is depended on conventional 
equipment, the adhesive strength of the silicon resin 38 and the substrate 25 which were 
supplied will become sufficiently large. 

[0021]Next, according to the program inputted into the final controlling element 33, the 
container 15 and the nozzle supporter 14 can be pulled up to the straight upper part, as shown 
in the sectional view of drawing 3 . Since the adhesive strength of the silicon resin 38 and the 
substrate 25 which were shown in drawing 2 and which were supplied is large enough at this 
time, the adhesive strength of the tip 21 of the nozzle 18 and the supplied silicon resin 38 
becomes small. Therefore, the quantity of the silicon resin 39 which remained at the tip 21 of 
the nozzle 18 does not have ******, and the dispersion is also small. Since the quantity of 
the silicon resin 38 supplied as mentioned above is correctly controlled by the pressure and 
time of air to pressurize, and the quantity of the silicon resin 39 which remained in the nozzle 
1 8 varies and it is controlled that there is nothing, dispersion of quantity of the silicon resin 
40 applied to the light emitting diode 28 decreases. 

[0022]Next, with this resin coater 37, the linear light source 41 using that to which the silicon 
resin 40 was applied by the light emitting diode 28 on the substrate 25 is shown in the 
sectional view of drawing 4 . In this figure, the rod-like lens 42 is formed above the light 
emitting diode 28, and is supported by the spacers 43 and 44. The number of the light 
emitting diode 28 is 25 pieces as well as conventional equipment. 
[0023]The luminance property of this linear light source 41 is explained according to the 
characteristic figure of drawing 5 . In this figure, a horizontal axis shows the position of the 
point right above each light emitting diode 28, and a vertical axis shows the luminosity 
through the rod-like lens in each position, and makes those average value 100%, and it shows 
each luminosity by percentage. The solid line shows the measured value by this linear light 
source 41. This characteristic figure shows that dispersion in luminosity is as small as less 
than ** 10% of average value. 



4 



[0024]In above-mentioned explanation, although a light emitting diode was illustrated as the 
semiconductor device 28, this invention can be applied to other elements, without being 
limited to this. 
[0025] 

[Effect of the Invention]This invention applies resin on the surface of a substrate, a 
semiconductor device, and the outskirts of it from the tip formed aslant as mentioned above 
in the position which abbreviated-contacted the substrate in the tip of the nozzle. Therefore, 
quantity for a substrate with sufficient resin contacts. As a result, when the adhesive strength 
of resin and a substrate becomes enough and pulls up a nozzle, the adhesive strength of the 
tip of a nozzle and resin becomes small. Therefore, ****** becomes that the resin amount 
which remains at the tip of a nozzle does not have less, either, and since dispersion also 
becomes small, the resin amount applied around a semiconductor device serves as 
approximately regulated. 

[Brief Description of the Drawings] 

[Drawing l] It is a fragmentary perspective view showing the resin coater concerning 
working example of this invention, and a substrate. 

[Drawing 2] I t is an important section sectional view of resin coater and a substrate 
concerning this example when resin is applied. 

[Drawing 3] It is an important section sectional view of resin coater and a substrate 
concerning this example when a nozzle is able to pull up. 

[Drawing 4] It is a sectional view of a linear light source using that by which silicon resin was 
applied to the light emitting diode on a substrate with the resin coater concerning this 
example. 

[Drawing 5] It is each luminance property figure of the linear light source to which resin was 
applied by the linear light source to which resin was applied by the resin coater concerning 
this example, and the conventional resin coater. 

[Drawing 6] It is an important section sectional view of the conventional resin coater when 
resin is applied, and a substrate. 

[Drawing 7] It is an important section sectional view of the conventional resin coater when a 
nozzle is able to pull up, and a substrate. 
[Explanations of letters or numerals] 

15 Container 

16 Resin 
18 Nozzle 

21 The tip of a nozzle 
25 Substrate 

28 Semiconductor device 
37 Resin coater 
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